Lysosomal protective protein/cathepsin A. Role of the "linker" domain in catalytic activation.
Lysosomal protective protein/cathepsin A is a serine carboxypeptidase that forms a complex with beta-galactosidase and neuraminidase. The enzyme is synthesized as a 54-kDa precursor/zymogen and processed into a catalytically active 32- and 20-kDa two-chain form. We have expressed in baculovirus-infected insect cells the human one-chain precursor as well as the two separate subunits in order to establish the mode of catalytic activation of the zymogen and the assembly and activation of the two subunits. Infected insect cells synthesize large quantities of the exogenous proteins, which are glycosylated and secreted but not processed. Co-expression of the two subunits results in their assembly into a two-chain form of 34- and 20-kDa with negligible enzymatic activity. Limited proteolysis with trypsin of the 54-kDa precursor and the reconstituted 34- and 20-kDa form gives rise to a fully active 32- and 20-kDa product. These results enabled us to map the sites of proteolytic cleavage needed for full activation of the cathepsin A zymogen. They further indicate that the 34- and 20-kDa form is a transient processing intermediate that is converted into a mature and active enzyme by removal of a 2-kDa "linker" peptide from the COOH terminus of the 34-kDa subunit.